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ZHUH GLYLGHG UDQGRPO\ LQWR WKH WUHDWPHQW JURXS WUHDWHG E\ DFXSXQFWXUHPR[LEXVWLRQ DQG &KLQHVH 7XLQD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WKH FRQWURO JURXS WUHDWHG E\ DFXSXQFWXUHPR[LEXVWLRQ 5HVXOWV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FRPSUHKHQVLYH WKHUDS\ RI DFXSXQFWXUHPR[LEXVWLRQ DQG &KLQHVH 7XLQD FDQ JLYH PDUNHG WKHUDSHXWLF HIIHFWV
IRU WUHDWPHQW RI LQVRPQLD GXH WR GHILFLHQF\ RI ERWK WKH KHDUW DQG VSOHHQ
)URP 0DUFK  WR 2FWREHU  WKH DXWKRUV RI
WKLV HVVD\ KDYH DGRSWHG WKH FRPSUHKHQVLYH WKHUDS\ RI
DFXSXQFWXUHPR[LEXVWLRQ DQG &KLQHVH 7XLQD IRU
WUHDWPHQW RI LQVRPQLD GXH WR GHILFLHQF\ RI ERWK WKH
KHDUW DQG VSOHHQ DQG REWDLQHG PDUNHG FOLQLFDO UHVXOWV
DV UHSRUWHG LQ WKH IROORZLQJ
*(1(5$/ '$7$
,Q WKLV VHULHV DOO WKH  FDVHV ZHUH RXWSDWLHQWV 2I
WKHP  FDVHV ZHUH PDOHV DQG  IHPDOHV UDQJLQJ LQ
DJH IURP  \HDUV ZLWK WKH GXUDWLRQ RI LOOQHVV
IURP  PRQWK WR  \HDUV 7KH\ ZHUH UDQGRPO\
GLYLGHG LQWR D WUHDWPHQW JURXS RI  FDVHV DQG D
FRQWURO JURXS RI  FDVHV
7KH FOLQLFDO PDQLIHVWDWLRQV IRU LQVRPQLD GXH WR
GHILFLHQF\ RI ERWK WKH KHDUW DQG VSOHHQ LQVRPQLD DQG
GUHDP\ VOHHS SDOSLWDWLRQ DQG IRUJHWIXOQHVV ODVVLWXGH
GHFUHDVHG IRRG LQWDNH DEGRPLQDO GLVWHQVLRQ DIWHU
IRRG LQWDNH GXOO FRPSOH[LRQ ORRVH VWRRO SDOH WRQJXH
SURSHU ZLWK WKLQZKLWH FRDWLQJ DQG WKUHDG\ZHDN
SXOVH 7KH FULWHULD IRU FDVH VHOHFWLRQ WKH FDVHV KDYLQJ
WKH W\SLFDO V\PSWRPV RI LQVRPQLD IRU PRUH WKDQ RQH
PRQWK
0(7+2'6
)RU WKH WUHDWPHQW JURXS
7KH FRPSUHKHQVLYH WKHUDS\ RI DFXSXQFWXUH
PR[LEXVWLRQ DQG &KLQHVH 7XLQD ZDV DGRSWHG ZLWK
DFXSXQFWXUH DSSOLHG ILUVW IROORZHG E\ &KLQHVH 7XLQD
RQFH GDLO\
D 7KH DFXSXQFWXUHPR[LEXVWLRQ PHWKRG 7KH
SRLQWV VHOHFWHG ZHUH 6KHQPHQ +7  6DQ\LQMLDR 63
 <LQOLQJTXDQ 63  ;LQVKX %/  -XH\LQVKX
%/  DQG 3LVKX %/  )RU 6DQ\LQMLDR 63 
DQG <LQOLQJTXDQ 63  WKH  FXQ ILOLIRUP QHHGOHV
ZHUH LQVHUWHG SHUSHQGLFXODUO\  FXQ GHHS
6KHQPHQ +7  ZDV SXQFWXUHG ZLWK RQH FXQ ILOLIRUP
QHHGOH LQVHUWHG SHUSHQGLFXODUO\  FXQ GHHS DQG
;LQVKX %/  -XH\LQVKX %/  DQG 3LVKX %/ 
ZHUH SXQFWXUHG ZLWK WKH  FXQ ILOLIRUP QHHGOHV
REOLTXHO\ LQVHUWHG  FXQ GHHS 7KH URWDWLQJ
UHLQIRUFLQJUHGXFLQJ PHWKRG ZDV XVHG )RU DOO WKH
SRLQWV DIWHU WKH DUULYDO RI TL WKH QHHGOHV ZHUH
UHWDLQHG IRU  PLQ GXULQJ ZKLFK WKH QHHGOHV ZHUH
PDQLSXODWHG RQFH 0R[LEXVWLRQ ZDV DGGHG IRU SRLQWV
;LQVKX %/  DQG 3LVKX %/  7KH PR[LEXVWLRQ
ZDV RSHUDWHG OLNH WKLV XSRQ WKH DUULYDO RI TL D FP
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH    
PR[D VWLFN ZDV SXW RQ WKH QHHGOH KDQGOH DQG EXUQHG
:KHQ WKH EXUQLQJ RI PR[D VWLFN ILQLVKHG WKH DVK ZDV
FOHDQHG DQG WKH QHHGOH WDNHQ RXW 7KH DFXSXQFWXUH
PR[LEXVWLRQ WUHDWPHQW ZDV JLYHQ RQFH GDLO\  GD\V
FRQVWLWXWLQJ RQH WKHUDSHXWLF FRXUVH ZLWK D GD\
LQWHUYDO EHWZHHQ FRXUVHV $IWHU  FRXUVHV RI WKH
WUHDWPHQW WKH WKHUDSHXWLF HIIHFWV ZHUH HYDOXDWHG
E 7KH &KLQHVH 7XLQD PHWKRG 7KH SDWLHQW ZDV
DVNHG WR WDNH WKH VLWWLQJ SRVLWLRQ 7KH RSHUDWRU
DSSOLHG WKH RQHILQJHU SXVKLQJ PDQLSXODWLRQ IURP
<LQWDQJ (;+1  WR 6KHQWLQJ *9  IRU  WR DQG
IUR WLPHV WKHQ VWDUWLQJ IURP <LQWDQJ (;+1 
DORQJ ERWK VXSHUFLOLDU\ DUFKHV WR ERWK WHPSOHV IRU  WR
DQG IUR WLPHV DQG WKHQ DURXQG WKH RUELW IRU  WR DQG
IUR WLPHV 7KH RSHUDWRU DSSOLHG WKH ZLSLQJ
PDQLSXODWLRQ ZLWK ERWK WKXPEV DORQJ WKH DERYH
PHQWLRQHG SDUWV HDFK IRU  WR DQG IUR WLPHV 7KH
RSHUDWRU DSSOLHG WKXPE SUHVVLQJNQHDGLQJ
PDQLSXODWLRQ DW <LQWDQJ (;+1  6KHQWLQJ *9
 =DQ]KX %/  7DL\DQJ (;+1  -LQJPLQJ
%/  ;LQVKX %/  *DQVKX %/  DQG
:HLVKX %/  HDFK IRU  PLQ 7KH RSHUDWRU DSSOLHG
WKH VZHHSLQJ DQG DUFKLQJSXVKLQJ PDQLSXODWLRQV
DOWHUQDWHO\ DORQJ WKH GLVWULEXWLQJ FRXUVH RI WKH
*DOOEODGGHU &KDQQHO RQ ERWK VLGHV RI WKH KHDG IRU
DERXW  PLQ 7KH RSHUDWRU DSSOLHG ILYHILQJHU
JUDVSLQJ PDQLSXODWLRQ IURP WKH YHUWH[ WR WKH
VXERFFLSLWDO SDUW ZLWK WKH WKUHHILQJHU JUDVSLQJ
PDQLSXODWLRQ WR DQG IUR IRU DERXW  PLQ 7KH RSHUDWRU
DSSOLHG JUDVSLQJ PDQLSXODWLRQ DW )HQJFKL *% 
DQG -LDQMLQJ *%  HDFK IRU DERXW  PLQ
7KH SDWLHQW ZDV WKHQ DVNHG WR WDNH WKH VXSLQH SRVLWLRQ
7KH RSHUDWRU DSSOLHG FORFNZLVH SDOP UXEELQJ
PDQLSXODWLRQ DW WKH SDWLHQW¶V DEGRPHQ IRU DERXW  PLQ
7KH RSHUDWRU DSSOLHG WKXPE SUHVVLQJNQHDGLQJ
PDQLSXODWLRQ DW =KRQJZDQ &9  *XDQ\XDQ &9 
DQG =XVDQOL 67  HDFK IRU DERXW  PLQ 7KH
&KLQHVH 7XLQD WUHDWPHQW ZDV JLYHQ RQFH GDLO\  GD\V
FRQVWLWXWLQJ RQH WKHUDSHXWLF FRXUVH ZLWK D GD\
LQWHUYDO EHWZHHQ FRXUVHV 7KH WKHUDSHXWLF HIIHFWV
ZHUH HYDOXDWHG DIWHU  FRXUVHV RI WKH WUHDWPHQW
)RU WKH FRQWURO JURXS
7KLV JURXS ZDV JLYHQ RQO\ WKH DFXSXQFWXUH
PR[LEXVWLRQ WKHUDS\ ZLWK WKH VDPH SRLQWV PDQLSX
ODWLQJ PHWKRGV DQG WUHDWLQJ FRXUVHV DV WKRVH IRU WKH
WUHDWPHQW JURXS
&ULWHULD IRU WKHUDSHXWLF HIIHFWV
&OLQLFDOO\ FXUHG 7KH VOHHSLQJ WLPH KDG UHVWRUHG WR
QRUPDO RU ODVWHG RYHU  KRXUV ZLWK D GHHS VRXQG VOHHS
DQG WKH SDWLHQW ZDV HQHUJHWLF DIWHU DZDNHQLQJ
0DUNHGO\ HIIHFWLYH 7KH VOHHS ZDV REYLRXVO\
LPSURYHG ZLWK WKH VOHHSLQJ WLPH LQFUHDVHG E\ PRUH
WKDQ  KRXUV DQG ZLWK D GHHSHU VOHHS ,PSURYHG 7KH
PDLQ V\PSWRPV DOOHYLDWHG EXW WKH VOHHSLQJ WLPH
LQFUHDVHG E\ OHVV WKDQ  KRXUV )DLOHG $IWHU WKH
WUHDWPHQW LQVRPQLD VKRZHG QR REYLRXV LPSURYHPHQW
RU ZHQW ZRUVH
5(68/76
2I WKH  FDVHV LQ WKH WUHDWPHQW JURXS  FDVHV ZHUH
FOLQLFDOO\ FXUHG  PDUNHGO\ HIIHFWLYH DQG 
LPSURYHG 2I WKH  FDVHV LQ WKH FRQWURO JURXS 
FDVHV ZHUH FOLQLFDOO\ FXUHG  PDUNHGO\ HIIHFWLYH 
LPSURYHG DQG  IDLOHG 7KH Ȥ WHVWV VKRZHG D
VLJQLILFDQW GLIIHUHQFH LQ WKH WKHUDSHXWLF HIIHFWV
EHWZHHQ WKH WZR JURXSV 3  
&200(176
:HVWHUQ PHGLFLQH KROGV WKDW LQVRPQLD LV WKH UHVXOW RI
LPEDODQFH EHWZHHQ WKH FHUHEUDO H[FLWDWLRQ DQG
LQKLELWLRQ ,QVRPQLD FDQ PDNH SHRSOH IDLO WR JHW UHVW
DQG FDQ HYHQ DIIHFW SHRSOH¶V ZRUN DQG VWXG\ ,Q D
SURORQJHG FRXUVH WKH LQVRPQLD SDWLHQWV PD\ EH
DFFRPSDQLHG ZLWK VXFK V\PSWRPV DV LUULWDELOLW\ DQG
SHHYLVKQHVV SDOSLWDWLRQ GHFUHDVHG PHPRU\
HPDFLDWLRQ ODVVLWXGH ZLWK GXOO FRPSOH[LRQ ZKLFK
VHULRXVO\ DIIHFW WKH SDWLHQW¶V KHDOWK DQG LV HDVLHU WR
LQGXFH RWKHU GLVHDVHV
$FXSXQFWXUHPR[LEXVWLRQ DQG &KLQHVH 7XLQD FDQ
UHJXODWH WKH QHUYRXV IXQFWLRQ DQG GRHV QRW VKRZ WKH
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH   
VLGH HIIHFWV JLYHQ DV WKH VOHHSLQJ SLOOV ,W KDV EHHQ
SURYHG E\ UHVHDUFKHV WKDW DFXSXQFWXUHPR[LEXVWLRQ
DQG &KLQHVH 7XLQD FDQ LQIOXHQFH WKH FRXUVH RI
QHUYRXV DFWLYLW\ RI WKH FHUHEUDO FRUWH[ DQG KDYH WKH
UHJXODWLQJ IXQFWLRQ LQ PDNLQJ WKH H[FLWDWLRQ FRXUVH
DQG LQKLELWLRQ FRXUVH UHVWRUH WR EDODQFH 7KURXJK
DFWLQJ RQ WKH KHDG SDUW RI WKH KXPDQ ERG\ &KLQHVH
7XLQD FDQ KHOS WKH FDSLOODU\ YHVVHOV H[SDQG WKH
FHUHEUDO EORRG YROXPH LQFUHDVH DQG WKH FHUHEUDO
EORRG FLUFXODWLRQ LPSURYH 
6KHQPHQ +7  LV WKH \XDQ VRXUFH SRLQW RI WKH
+HDUW &KDQQHO RI +DQG6KDR\LQ DQG GRPLQDWHV
GLVHDVHV RI WKH KHDUW 1HHGOLQJ DW 6KHQPHQ +7 
FDQ \LHOG WKH HIIHFWV RI VRRWKLQJ WKH KHDUW DQG FDOPLQJ
WKH PLQG DQG UHOLHYLQJ VWXIILQHVV RI WKH FKHVW DQG
UHJXODWLQJ WKH IORZ RI TL 6DQ\LQMLDR 63  LV WKH
FURVVLQJ SRLQW RI WKH 7DL\LQ &KDQQHO RI )RRW 6KDR\LQ
&KDQQHO RI )RRW DQG -XH\LQ &KDQQHO RI )RRW DQG
QHHGOLQJ DW WKLV SRLQW FDQ UHJXODWH TL LQ WKH WKUHH \LQ
FKDQQHOV <LQOLQJTXDQ 63  LV WKH KH VHD SRLQW RI
WKH 6SOHHQ &KDQQHO RI )RRW7DL\LQ DQG QHHGOLQJ DW
WKLV SRLQW FDQ JLYH WKH HIIHFW RI VWUHQJWKHQLQJ WKH
VSOHHQ DQG UHSOHQLVKLQJ TL -XH\LQVKX %/  LV WKH
%DFNVKX SRLQW RI WKH SHULFDUGLXP ZKLFK KDV WKH
IXQFWLRQ RI SURWHFWLQJ WKH KHDUW DQG FDQ VRRWK WKH
KHDUW DQG FDOP WKH PLQG $QG WKH QHHGOHZDUPLQJ
PR[LEXVWLRQ DW ;LQVKX %/  DQG 3LVKX %/ 
FDQ SURGXFH WKH HIIHFW RI QRXULVKLQJ ERWK WKH KHDUW
DQG VSOHHQ
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